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While it is recognized that UCYN-A is likely to be one of the major marine diazotrophs, has been critical to interpreting measurements of ecotype abundance and the content of 71 environmental sequence databases for these microbial groups. However, it has been difficult to 72 identify analogous ecotypes in UCYN-A due to its uncultivated status, relatively low 73 abundances, and poor to nonexistent representation in large metagenomic databases.
74
In this study, the genetic diversity of UCYN-A was assessed from phylogenetic analysis Information - Table S1 ). As a result, the true population size of UCYN-A and their N 2 fixation 114 rates has been underestimated.
115
We investigated the characteristics of one of the newly recognized UCYN-A clades, Table S2 ) and clone libraries indicated that UCYN-A nifH sequences recovered from these 120 samples were exclusively UCYN-A2. This study demonstrates that at least for UCYN-A1 and UCYN-A2, the host-symbiont relationships are formed between genetically-distinct UCYN-A and B. bigelowii lineages. 
Conclusions
263
The results of this study showed that one of the major lineages of marine diazotrophic 
305
Prior to cell analysis and sorting, seawater samples were either untreated (not filtered or 306 frozen, no preservatives) or were agitated. Untreated seawater was used to study the intact 307 UCYN-A2/host complex for host identification and characterization experiments. Agitated 308 seawater samples were used for experiments to study UCYN-A2 when separated from the host. freeze-thaw cycles using liquid nitrogen and a 60 °C water bath, a one hour proteinase K 325 treatment, and column purification using the QIAcube automated extraction platform (Qiagen).
326
RNA extraction was performed using a modified version of the Qiagen RNeasy Plant
327
Mini Kit, which included an automated on-column DNase treatment step. The QuantiTect 
Identification of target cell populations by flow cytometry and qPCR
359
The UCYN-A2-specific qPCR assay was used to screen flow-sorted events (individual 360 phytoplankton cells) to identify populations enriched in UCYN-A2 (sorts of 50-500 events) or 361 individual phytoplankton (1 event) that could contain both UCYN-A2 and its host organism.
362
Cells were sorted into aliquots of 10 µl, 5 kDa-filtered, nuclease-free water then amended for
363
"whole cell" qPCR as above. variation, and branches supported by this analysis are indicated with black squares (Fig. 1A) . 
